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EDUCATION 
This department publishes articles, notices, and news on 
programs and courses in the history of mathematics, the uses of 
history in mathematics education, historical activities at 
meetings of mathematics teachers, and other matters relating to 
the place of our discipline in academic affairs. 
THE PLACE AND FUNCTION OF A 'HISTORICAL INTRODUCTION' 
IN THE CURRICULUM FOR MATHEMATICS STUDENTS 
By Christoph J. Scriba 
Technische Universit;it Berlin 
Federal Republic of Germany 
This report is based on experiments in the Federal Republic 
of Germany, but I think that the situation is similar in many 
other countries. Our universities have experienced an enormous 
student increase during the last years, and the number of stu- 
dents who select mathematics as a major or minor field has been 
rising continuously. This of course has resulted in a change of 
attitude of the incoming students towards the scientific disci- 
plines they are going to study. 
In our system of education a student entering the university 
does so not to obtain the final touch to his general education, 
that is with the aim of working for a general bachelor's degree, 
but in order to undergo a full course of at least four years. 
At the end of such a study at the universtiy, immediately spe- 
cialized in his main subjects, he will acquire at least a diploma 
(roughly equivalent to a master's degree) if not the doctor's 
degree. Thelatterusually requires about two to three years of 
additional time. 
Formerly the majority of students who selected mathematics as 
one of their main disciplines had made up their minds to become 
mathematicians, physicists, chemists, etc. -- be it in industry 
or as high school teachers -- and would accept the mathematical 
curriculum as it was offered by the universities without much 
questioning. Students would trust that the sequence of univer- 
sity courses was a sensible one and that they would later see 
what certain methods were good for, even if they could not under- 
stand their relevance at the moment of introduction. In other 
words, the new students came into the university with a strong 
motivation to study mathematics and with a certain amount of 
trust in the curriculum as it was offered. 
All this has changed with the masses of students entering the 
universities nowadays. Our universities are all financed by the 
provincial governments. Tuition fees are very low or non- 
existent while many students receive a monthly cheque from the 
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government as a contribution to the cost of living. As a conse- 
quence, many students begin to study mathematics and the sciences 
without the pressure of competition -- which by itself is 
certainly not to be regretted. But many begin to study mathematics 
or the sciences without being sure that they will like the subject 
or that they are able to master it. 
Accordingly we observe a change in attitude towards scientific 
studies. Students want to be motivated -- a word much in use 
these days -- before they do any hard work in their studies. 
They desire to learn more about the subject before they are ready 
to delve into it. This desire has two sides. One side is the 
question “What is it all good for?” -- where and how will what 
we have to learn be used, and to what purpose, be it in mathe- 
matics itself or be it in the sciences, in technology or in other 
fields of application. This is the practical side of the ques- 
tion which may of course go so far as to include “How much money 
shall I be able to make later if I’m going to study this serious- 
ly?” 
The other side of the question is the historical one: “How 
did it all come about?” This question very often is not raised 
explicitly but hidden behind the more general demand that before 
any details of mathematical methods are discussed in the course, 
an explanation be given about their meaning, their origin, or 
their place within the whole body of mathematics. It is here, I 
think, where the history of mathematics may have to offer some- 
thing to the introductory study of mathematics proper. At least, 
we have made some attempts in this direction which were intended 
to assist students in getting over this initial difficulty. 
I shall report two different undertakings. The first of these 
is a course which Dr. M. Folkerts and I have given under the 
title “Historical Introduction to Mathematical Problems and 
Methods. ” The second one is a symposium that took place in April 
1974 in Berlin; its purpose was to discuss the question if and 
how the history of mathematics may be used to overcome the diffi- 
culties that many of our students encounter when beginning to 
study mathematics at the university. It was organized by H.J.M. 
Bos (Utrecht), M. Folkerts (Berlin), H. Gericke and I. Schneider 
(Munich), and myself, and financed by the Stiftung Volkswagenwerk. 
The course, given twice so far, consisted of about a dozen 
lectures of 90 minutes each, i.e. we met once a week for one 
semester of about three months. It was our intention to intro- 
duce the students, most of which were in their freshman or sopho- 
more years, to some of the more important ideas of mathematics, 
showing them how mathematicians came to ask certain questions 
and how they developed methods for their solution. We made it 
clear from the beginning that our intention was not to give full 
proofs for all mathematical statements which we mentioned. 
Rather, though we discussed some basic ways of mathematical 
reasoning like proof by mathematical induction or disproof of a 
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statement by construction of a contradiction, we wanted to 
indicate the main lines of thought, often leaving the details 
to be dealt with in specialized courses or by studying the liter- 
ature. 
In doing this, we were indeed following a suggestion made by 
the great mathematician Felix Klein more than 60 years ago. 
Klein had argued that it is as important for the study of mathe- 
matics to obtain a survey over the most important areas of 
mathematics as it is to go through the details of difficult or 
longwinded proofs during the lectures. Klein was very much 
opposed to courses in which the lecturer will not mention any 
theorem without proving it. Such courses, which do sometimes not 
even get to the heart of the matter before the term is over, 
were heavily criticized by him, as in his opinion they do not 
give the student what he rightly may expect from his professor. 
Let me indicate the kind of topics we dealt with on a histori- 
cal basis, though for the presentation of the material we used 
the modern mathematical language and symbolism. We started with 
the discovery of irrational numbers, using the square and penta- 
gon to illustrate it geometrically, introduced Euclid’s algorithm 
and the representation of irrationals by continued fractions 
and discussed the so-called Eudoxian or Archimedian postulate. 
We then added two or three sessions on methods of integration, 
beginning with the quadrature of the parabola by Archimedes ‘(which 
leads to an infinite geometric series), giving a couple of exam- 
ples from the 17th century where other infinite series and the 
concept of logarithm comes in, and ending with a discussion of 
the Riemann and the Lebesgue integrals. Depending on the stu- 
dents ’ main interests, in one course we continued from here to 
an historical introduction to differential equations and the 
theory of complex functions, in another course to the concepts 
of measure, cardinal number and set theory. The final section 
of the course, comprising two or three sessions of 90 minutes 
each, was devoted to an introduction to linear algebra and the 
theory of equations. Beginning with the Chinese method of solv- 
ing systems of n linear equations in n unknowns, the concepts of 
determinants and matrices were introduced and the transformation 
onto principal axes discussed (with a brief look into the theory 
of eigenvalues). In the theory of algebraic equations we refer- 
red to the formulas by Cardano and Ferrari for the solution of 
equations of the third and fourth degree, discussed a few special 
equations of higher order (e.g., those connected with the problem 
of the duplication of the cube, the trisection of an angle or 
the construction of regular polygons by means of straightedge 
and compasses alone), and we gave an idea of how such equations 
are treated in Galois theory. 
It is obvious that in such a program we very often could do 
no more than give an outline. Or we illustrated the methods by 
very simple examples. Nevertheless we believe that in the areas 
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touched the students were able to see some of the lines of thought 
that had led to relevant mathematical questions or problems and 
to methods of attacking them. There is no doubt that the selec- 
tion of topics may be chosen in many other ways. 
All these questions about how such a course may best be organ- 
ized were the subject of the symposium, the report on which will 
conclude this paper. This conference was attended by about 30 
professors, lecturers and students of mathematics and the history 
of mathematics. About a dozen of them had already offered special 
courses of the type I am speaking about. In my opening lecture, 
I mentioned four ways of applying the history of mathematics for 
pedagogical purposes : 
1. To give a wholly genetic treatment of a discipline, i.e. 
to follow in a course on mathematics the historical line of 
development. This has, for instance, been tried by 0. Toeplitz 
in his Die Entwicklung der Infinitesimalrechnung (English trans- 
lation Calculus, A Genetic Approach). It is, however, in general 
very difficult if not impossible to reconcile such an intention 
with the modern systematically built-up structure of a course. 
2. To use the history of mathematics as a “treasure chest” 
which provides examples for the illustration of abstract theories 
and thus helps to eliminate the difficulties students often 
encounter when they meet abstract structures for the first time, 
for which they do not see any application. 
3. To open the students’ eyes to the fact that mathematics 
is not a finished and hardened structure but rather a building 
under continuous reconstruction or a living organism. tiis tory 
of mathematics can offer many examples for this understanding of 
mathematics as a living and changing science. 
4. To point out the causes and effects of the development of 
mathematical theories. These causes and motives may originate 
in mathematics itself or may come from the outside, from science, 
technology or other fields of human activity. At the same time 
such a treatment will contribute to our understanding of the 
place and relevance of mathematics in the whole body of human 
learning and human society. (Let me add here in parenthesis 
that it is this latter question to which our students today 
assign a particularly high importance.) 
The reports of the participants showed that in various ways 
trials had been made to use or integrate historical material for 
didactical purposes. In some universities extra courses had been 
offered (as we had done in Berlin), in others an introductory 
lesson (or lessons) were given, in others still historical exam- 
ples had been incorporated into mathematics lectures or into the 
tutorials. Some colleagues had conducted seminars on the histor- 
ical development of important mathematical concepts (real number, 
continuity, differentiability, uniform convergence, etc.) or 
had assigned historical topics for term papers. 
I shall not deny that there were also words of warning at this 
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symposium. Mathematicians who had done little work in the his- 
tory of mathematics often found it extremely difficult to find 
the kind of historical material they were looking for. Some 
speakers pointed out that often the form in which a theorem is 
stated or a proof is given in older mathematical literature may 
be so different from our present mode of expression that it is 
difficult or nearly impossible for a young student to recognize 
the common idea and to see its relevance. Even for the instruc- 
tor it may require more time than he usually can spare to trans- 
late a theorem stated by Euclid or Euler into modern symbolism 
and language. 
In general it turned out at this conference that the expecta- 
tions which the participants had concerning the history of 
mathematics as a handmaiden of mathematical didactics ranged 
over a very wide field indeed, from almost nil to high hopes. 
Though the majority of the participants would ascribe to it at 
least some value, the means and aims they had in mind differed 
widely, somewhat in the way I had indicated in the four points men 
tioned earlier. Thus the expectations went from technical aids 
for the understanding of a difficult theorem to the realization 
of the position and responsibility of the mathematician within 
his society. 
At the final meeting it was suggested that a second symposium 
should be held in which two working groups should be formed: 
one to study the question in which places of the curriculum in 
mathematics the inclusion of historical ideas or examples might 
especially assist to overcome the difficulties in understanding 
certain mathematical concepts or theories, one to concern itself 
with the social history of mathematics, i.e. with the question 
which influences from society and economy exerted the most impor- 
tant pressure on the development of mathematics in the course of 
history. 
The advocates of the second group have high hopes for an 
increased motivation of new students of mathematics for their 
discipline. They think that if students are helped to a deeper 
understanding of these social relations between mathematics and 
society before they enter into the study of mathematics proper, 
they will with more interest and energy try to overcome purely 
mathematical difficulties they meet with during their studies. 
